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ABSTRACT: 

PROBLEM TO BE SOLVED: To increase a linear recording density and a track 
density by attaching a recording/reproducing element to a magnetic head slider 
via a piezoelectric element, and displacing the piezoelectric element to finely 
adjust the position of the recording/reproducing element, and thereby realizing 
very small spacing and high track positioning accuracy. 

SOLUTION: A piezoelectric actuator including a pair of electrodes 15a and 
15b formed in both sides of a piezoelectric element 14 is provided in such a 
manner that one electrode 15a is placed to face the back end surface (air 
flowing-out side end surface) of a magnetic head slider 11, and in the other 
electrode 1 5b side of the piezoelectric actuator, a recording/reproducing 
element 12 is provided in an electrically insulated manner. By providing the 
piezoelectric element 14 displaced in a spacing direction 17, spacing is 
controlled to be smallest. By providing the piezoelectric element displaced in 
a track direction, fine track position control is performed. By providing the 
piezoelectric element displaced in the rotational direction of a magnetic disk, 
the jittering of a reproducing signal is reduced. 
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3 lfc. EllE7?f\*x-*4 1£ N a^v7WX?$ft 
3 0fc. H^L^V^fyH^-^i:, 0jpL£i4iJ 

[0059] ^»«SMf^7gt4 0(l 30 

Efl:*-? l 4 tira* sm-S^x^- y y^ft/hK&s 

<t 3 mw* . $ij»fi#ti . nm m m^x i> x ^ 

4-f£9ltt«Wfc (A Eft) 

[0060] x^-isyyzm^z-fh izu, w&^v 
f!ttlc«M$««^Wiia2L^. j§JK«fgttii«£ 40 
4. 

[0 0 6 1 ] JORfCli. ^vb'X?^/^--/ 

yyizte%mtfft&t& . sttw^ffiBSrffiwtaa-t: 

*Si&^£J:9J^:tjFfc3HJIS#i4. F=IG- 
d I 

[0062] 8MftttM(cttft*-ft*>?. £-f&fid £ 
< -fh z t Wx^-i/yfit/hZ < ?Z icoxMm 50 
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ifc*. HSRA -yVXyj ymmZZmfte. XyA 

y<r)-k%%. &xvft±.m<7)B&mtx$)tii,i. nt 

ffifc&4. 

[ 0 0 6 3 ] H 1 OtC^Uc J: 3 fcflywMWR'Vy K 
(B&SA-y K*54^) X'li. ^-yyW3 0nm 

OTti* t , sm&izi-i'yyaTtz-rh z t # 

fflStfc&4. 01 0te^c$UW<*>8»'Vy F y 
Y-Xy*?)* MttLtJmSSiT < x 7 USTJi . ffife 
ifflOO ^f^cOS^fi^W^iJfiti; 5 0%tciSL. 

[0064] £fl(C*tU 0 1 t*Lfc**^tCR4« 

•/ k ( sbr*. 7FX7^> 1 £ a^a/C^iamr 

4tWtU 0 0B*S^^B4(i^^»»i5%WTT'J> 
4. **Hfc»*HL*T x^-i/y^ 
<DffiJ10~l nmc7)ffifet/h$^fi^#^n. 

[ 0 0 6 5 ] 0 1 1 C^L^*^m^7 H (SBS«^ 
vYXy-iy) (±. X5^y20cr ) ±g|5lCtl* , )aiiilit 

0 . iei*H4*^ 2 1 «r«SRr -< XlWkS ONfirJtt 
i^i^01 2^-fctolc. S^fV 

x?m&3 ot,z#Lximn£m?2iim<t:if>tz. 
2 i#Bmf -fX^iK*3 0co|B]e*(fnt^fit£c:fc 

[0066] Ciitfc:»L*f6Wfc:ffiS«Sl^-/ H'SrW 

y y^[6i 1 7 csa-f se«*^ 1 4 ^^LTiesiiii 

2tK>)f+ltTV^4tf)T. IEiiH4*? 1 2?r 

v~>x, x^-^ymm^zi^xm^ta^mm^m 

[0067] m3iiznmm%m^v k m%>^ 
vYxyj?) mimm&k^tmismxhh. 0 

2CSt«SlMK (^m^7 VXyjy) 2Ji, 

w 1 1 co«ffi{c??±® 1 3 im&&ixx^& . 4 

u<7)1^7 F (lgm^7 HX5^y> 2(i. X7 

a mm 1 1 oasffit . #«e 1 5 a , 1 5 b ic«4 
itfcElt*^ 1 4 1 #is»t 1 1 i> t. e«^ 1 

4 l5r^LTie»S^S^ 1 20Kft6ft.?V**. E« 
*^ 1 4 US. ftfaUft 1 6 1 ^«W^(6lfcll«*f6] 

<r)i><r)ZmwX^h . 

[0 068] H3t*Lfc«Sl^ yH (BWv-y 
>f 2 Ji. Ett*? 1 4 1 t^tt*|<0 1 6 1 £S&£vf 
-fX^^<7)^fI^|6] ( 1-5 y?U [6]) tUT^i«0 
T\ #S® 15a. 15b IHtcHflSrjWt* Z t X\ 12 
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6. JEW* 14 lfcWSirtaWMi. leiWi^i 
2 AW h 5 v 9 IZ£ o J; d fcfiiB8W>*!H)J3*i4 . M 

[0 0 69] II 3 (C^Ud^^y F (^7KX5 

2*. 02t^Lfcs«Hffe3i tmer^f-a 
t < o mm i . mmn±-\mcom^m 

->fc. 

[00 70] W&T?1rj-X.-?0>*-X' F 5 y t&WR 
tf>«rfT$rofc*£ N 2 nmfflSP) by-y ?GlS8&>im 
H3 fcii? USSR's. -yK (Kf^yFA? 
4 r ) 2 *fflv^E«*?- 141tJ:*h57 ?y7l6]fi[ffi 

mmzmm-ti ztx\ ion m<a«g#>-ciift.fc 
[0071] B*«tfiit^^ai#*g^ii^»«fiixm 

(4), No. 91-1.1 9 9 8^. 2 10-2 1 1 

4*? F5 -y ^fflffiW>-f **ifi) Tli. 
SMS7 *x- ^eoiBt&^^/IsS v tfrttimttfvhS n 
«1»Bi^* «-#$rlrVfctf> 1 5 k H zgftOftigJS] 

[0072] B44M*3^ft£4^&ffimm 

(4), 1 9 98*?, 2 0 8-2 0 9MT'^$il^# 

OT*J8ffliSaR« 2 0 k H z ?£& LfrttfhtlttW 
[00 7 3] ZtazMLX. 03£^Lfcl&m^y F 
(lam^ y F*7>f ^) 2£fflV^<IfcT\ »Jtt£ft< 

t&^fc^T*^. 5 0 0kHzJa±<OiS^^&»$- 

[ 0 0 7 4 ] 04 Ji£<9|&HH£ffi4«BRA-y F 

4C^(SM^-yK («5<A-y FX 7 4 9) 314, 

fc. .I<y0i8£\Ay F (SSBA'y FX5-f ^) 3ti, 
47W&\ l<Z)»Sgffifc:. -*<0«I61 5aiitffimfii 
1 5 b fc fc«**ifcJBEt*? 1 4 fc . &BBffi 1 5 b t 
flfcfcOUffil 5 c fctjRitLJtE«3IH' 1 4 1 

b b 1 tc. ffWoS® 1 5 c H(cE8H&S? 1 

[00 75] -^TtfOEm*-? 1 4li, tf'Stffo 1 6 

714 Hi, ^fi§*|6ll 6 l#h 7 -v? #1611 8 
£ffl^Tvvg>. 2r>(?>l£nm=f- 14, 14 1^1^ 
16, 1 6 Ift^-i/vy-ftftl It byyfjjfol 
8tmHz\MMZ%LX^&(r>X\ #Efl^l4, 1 
4 Hcfitmm#£7WI>.rtTie«^im 2£ 
X^-y y^#|6] 17th7 7 ?#[6] 1 8 1 «0 2#[6F\ 

l> c: t s. 
[0076] -#oeh»? 1 4 wwirrsmiKi, * 
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1 4 

^ i 4 ncEpiirrs«#{i, feuw^s^ 1 2#ieiiF 

7-y?{c-£3 J: dKWJWSft.*. WI&^HtttfKvxo 

z jsufc* « . @ i tc^ ifcism^ y f i & t>mzm 3 
t;^ Ltm^ -/ Y2V)&. o izEnm?* l flrtfttSft 

[0077] H4fc*LfcB«^-y F (Hfcl'Vy FX5 
10 4*0 3£JH^TI12t^Uc®&T'fX?l§S4 0£ 

1 tSLfcBJR-N-y F 1 «rffl^fc*&i:H«fc:, leHB 
^•WaEIWfc^/W < , 4fc, 03 fcii? LfcSSa^ y 

[0078] m5liZ<D%,WlZi%m^ y F (585^ 

5 fcyjcf KM^. 7 F ( yVXyJ? ) 4 (i , #± 
H 1 3 Srittfc^ 5 A 1 1 ( £5&«fctSM 

20 iSffi) JC, ^10Em*^5 0i:^2c7)E«*^ 14t 

[0 079] »l<?3E«*^5 0tt, #&fr(6U6 2# 

{fAx^m^pi) \9\z%m-h\><7)*m^x\^ 

h, %2(nW.%%=t 1 4«i. 7i-ffi77l6]l 6^'«ftc7)^rf6] 
tltfiX'h <9 . x^-isy/Ufa 1 7 tjKffi-f * icT)^ 

[ 0 0 8 0 ] 0 5 tTK Lfc^m^ -y F ( «9l^-y F^5 

30 x?m<vmifft^iiLZik&tti>iz^ mm£.m 
m i KErnm? sot Ban-f . kisii^^ 1 

- ) #ft/h t =5: & J; d WRtt . W, 2 oEUSi 1 1 4 1 

ffl»rts«-sHi. x^-isvyifim^bKhkowm- 
h. 

[0081 ] ®6itc\<?)mm&®8>^y v 

6t*t«»^»F («E«^-y HX5-f ^) 514. #± 

40 m 1 3 ^fii tfcx y a mm 1 1 commm ( s»aasoB 
HUB) K, %i(r>E.mm?5 0bm2c?>E.mm : ? 14 1 

[ 0 0 8 2 ] 31 1 <0E«#P5 0«, ^Ii#r6] 162^' 

l>. » 2 1 4 Hi. ^fii#|6] 1 6 1 ^*«#^ 
77[6jfcItAt*0. F7-y^#[6]l 8{ca<2'tifc<y)* 

[0083] H6fc*Lfc«R^» F («JR^»K^9 

so 4?) 5*m^ztx\ ew9£*7i 2*a»^ < 
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<OE«3R?5 0KEUlnrti«IM±. mm&l-l 2<K 

n£mmz&rs\\xn&&ft<w%mm kv-,9-) ** 

* 4JMHi . laSHffe*? 1 2 ft%ft h 5 y 9 o X 

[0084] H7fc5r«Wl>wK (BSl'Vy FX5-f 
^) 6«i. &JJB1 3Sr*Bife^7>f ^«R1 l^ttfli 
35 (S»S£iliffliSaS) tC mi<7)E'1^5 0tm2CO 
EliSisi 1 1 4 fc S 3 WElSti 1 1 4 1 fc 1 
2£{!;iT3r4. fffl5a-15dtt1llrft4. 

[0085] 111 WBEWFF 5 014, $MEfr|«| 1 6 2# 
Uffoxfrfo fc WTfc "5 . IK^r 4 X ? jKMcOBHE^ 

4. f?20EmS^14f4. #ffi2r|6]l 6**WW>*KI 
fctt£lT'&9. X*<-i/>?-}5$il 7^l2t4iO£ 
fflwt <,•>&. ^3<7)Em^l 4 1J4. #fi£tf|6]l 6 1 
fcttft T"#> •) . F 5 y ? # fa 1 8 c*ffit 
*fc<0£J^vo*S. fcfc. #E*SFF50. 14, 1 

4 1 ^jwwiffie-c* o . muz. rix^msnm 
9 izmiti&mm^ so. b7-y?jjfoi8 ic^ft-r 

4Em*^ 1 4 1 . x^-v-y^fi i 7fc3SfiW*ff 

4<9JIfc LTtiO. 
[0 086] H6K*LfcWR^-/H (Hm'VyFX? 
-O') 6£fflu|>,rfc-C". %mmm=f-l2*T4X? 

EHKfrfa l 9 tx^-v-y/^riPi i 7 fc h 7 v ?:frr&i l 
8fcc9 33rfi££f4$tf4.rfc#T'§<4. *1<0E«« 

^sotepants^Wi. 1 2c7)B4£ft^ 

nut 4 . m 2 oEmffH 1 1 4 tcEuws«& 

ISM? 1 4 1 fcEpflirf 4«#14, ISIiS^i 1 1 2 #E 

[0087] H5~H7{^LJtBS»^-7H («SR>Vy 
FX?^) 4. 5, 6£ffl\,^.IfcT\ ^'-y^-fcll 
1. 113 , 04C^Lfc««'v.-yK (I^7h'X7-f 
1, 2, 3 S:fflV ^c^<7)l/l 0lZ®'J?$-£&Z 
ttfX'Ztz. Srfc, H5--H7lc*U/i«JR^yH (S3 
^•yKX^-i/) 4, 5, 6£JBWCk, X^->-y 

Y7-v9 immmmzfrnittfr^ tz . 

[0 088] H8ttH7KSLfcH»l^-yF (KSl'v-y 
Y-x~> ■i 9) k®.%T < xtUfrtcnttMmm^im 

«mx'hh. muz^uzm^-y f <«sn^-y fx 5 
leiiS^*-? 1 2 ^Sfcx^-v-y^iaj 1 7 , b 5 

•y ?77fa 1 8 . r -f [1]|e^[d] 1 9 C7) 3#|6|MEffl3 
[0089] H9 t4H7 IZtH Itzft&m&l/w F ( m% 



(9) #1532 000-3483 2 1 

1 6 

( a ) li«7X7Nfflg6 05-. 09 ( b ) (4<lffi, E*» 
^160^^6 1 09 ( c ) (4iEifS£* : F#j£ 
ffiR6 2 £ . 09 ( d ) (i??_L®^j£o- ( &±jIDBj£ 
6 3£. H9 (e) U^5>frf-yr64^ 
LTV^„ 09 ( f ) liligp&JtttzX'yXimZtl 
tz®.%^ 7 F3ttA ( B»l^ y F X 7 A 9'%&& ) 6 5 

[0090] r/us* vttstfk r;us^-- 

10 • Kfb^ y 9x f yffim . * a - h* -y ? ^ftHS, v 
•J ^ y • -7-^ >-^y n* 'J •> ^ , f- ^ vig 

^4.^4'>xy\^6 0<7)±ic, A. a^. MZt'X-m 
fcltzZm® (VSSt) 15a-15dm^Ef 

*^5o, 14, 14 l&mmx-mm. *o±t 

r/PS-f. si 3 N 4 i^liSiOa yifc<y)^B7 0 

t«s. &%mmi$h^mm(> 1 ^^st4. 

20 [009 1 ] ->xy\a«6 0*Wffi*tt4* 
-7xy^«6 0fcmffi 15ai©l 
t. r;Ui-f. Si 3 N 4 4fc(iSi0 2 rirfctfo^i 
HSft4. 

[0092]^-^ VW/)Vn +9 VW^ 'J ^ A 

^ fc*<0S« A» ^ =5r 4 Ett^i 1 14, 1 4 1 ti , Sffirt * 

mz^RZfrvxttmzitxbi. ttz. mmtttm» 

^^4ES*^5 0{i, «W*i*]{c«»S*»{tT»ttS 
itXhh. 

[0093] ztiVMcoxmt. mnmm^-y v<?>m 
30 tmrnx-si. mm. ess-^ia 

■3 6 l^»»R7 0±t:. ie»s 4*^-1 2 

1 0 0 9 4 ] <j«c, iei*H4s^»E!ta«6 2 ^le^iff 
tj: tomm^mti. o vyj? < -xmzx^xm 

1 0 0 9 5 3 «ic. fflBMn- (??±ffi^fi£^JS 
40 «) 6 3«U, X7^^f--y7-645-f^-t4. 
iiltl 0 . ®m^ y F (JSM^'y FX5-Y ^) 7jWR 
f^^ii4. 

[0096] a±coxnx\mtt:m%^ y f («»^ 

•y YX749) fc. H2t«1-J:3ft:. S«Mffa3 1 , 
@fi7?fiX-^4 1 . ««T^^^tt«c30i:ffl* 
^-tfC , ear 4 X ^HS4 0 fc#i|-T4 . 
[0097] 

^•y Fti, 2ft»±t 4Kr^ y FX^^f ^fclEHiB 
50 ife»-7-fcegmr ^ X ^ ^(*c(cifr^(t4 Hfllfc 
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ft£fEftS£s?7£?r-fs. 4Jtii, SMS-t-r&am 
'Vy yxja yn^m^ftmiznmmtifa t 

[00 98] M^lfcffi4H&r.f*?igiBU:. Km 
^ 7 H x 5 A yizWm=F ZAt LTffi* £BX 0 

<OS5fUl*fH»-f 6 £ t T\ effR£»?^<ffiE$Xffi 

[0099] *E^iW::#iT;^-:xy?'"?:fi{;:£- 
iX9mkb<?mm (z^-isy?) ZlffltlZbtf 

th. mm^m^mmf a x 9 m&<v%mizmm 
-isvytm^z®,^ t tfix'i h . 

[0100] WZnmMztf LTJSSIt * X9mk<n* 

m&\ ( by",?*®) ^m-imM^-m^hz 

b X' . IEIiS4*^ h77? #ft{iB Sr S0»t 4 C i: 
[0101] mffi^EnSat^LT^^-v-y^ftnt^ 

mz$ztiLZit&ztwcz&. zhizx*), mmtkm 
¥bm&T4A?*tttib <nwmm (x^-^y ?m 
mtchuHzhyy? mmmimisnm?»m*r> 

St&SKtr & oZb tfX'Z l . x^.- x ynilW^r 4>i^ 

$*U> c: fir& 3 i b 4 . 
[0102] M*fl5fc«*BS«'-f *?IHBi, SEffi 
^fi^MS: 4 2 oc7)E«*^ 2r L X EBB**? * & 

4. Enm?£m^x^&(7)T\ mm±m 

#4. 2#fa^{aSiMJ8£IE^I)£ £^#3*14 ; t 
* < ffS: -5 £ t 4 . 2 ^WfflSMWfc Ri$ (eft 

[0 10 3] ilfU ? ttf^Htefrffl fcStitf- I) E 

mm^t x^-isymmz%c&.tij±mm?t ant 
iztx\ mm^M^nr <x9 mfc-ti$\<r>m. t x 
^-i/yy-ft$w\mt *vm?h z 1 ars 4 . tm 
n<km=?<7)T < x 9 mmufaoimmmtz t tie 
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[0104] la^r 4 X?«ftoHK#l*!C*ffi*ftff 

t t. mm±m^T < x 9 mwj\^<r>m.t v 5 v 
9-fi$\<r>\mt twttth z 1 tfx-% 1 . ie»s±^ 
<»t<x9 m.n^m.mmthz t x-mmitft 

«h77? *|Si(0f4S i:MtK-« ZbT'h? v9 mm 

[0105] ii*ii9 izft^an ^ 7 wi. ssmim 

com%^ y YXy-i ^tfDffi«g[tBffl|4lifflfc: , E«7i? 

fax-? coffiTj omfiSfflWlEIII?^^ t S»t h «3i 

fig I . $ * C«aKOE»S43R^* Bf^raHTJgJS Uz 

y F £«3W* - t * ? T-# & . 
[0106] 19*111 3 (Cffi&flttl'Vy Hl±. 

20 aoasR^ y YxyA r^mm.m&iz . 
com^imm<ommr9i-^x-9^mmLxmib 

bUZ. mi§ % il^^COEtST ?fal-? <7)-*tf0 
?HPJJ«ffiA { fulE)Km^v ^"OSmoiiffillSiSlc 
»|flI-r4J:3R»t. »«$<ifcaiftOE«r^f-AX- 
^^fflJTYco^mMJCIEIIS^lR^^lS^&fflitfcL 

TB&i.timz. xy4ymL*vmmw&zbx\ 
Yzmmtzbrtx-th. 

30 [0107] mem 1 7 fcffiS«5R^ 7 Ftf>KJfcfr$£ 

Sfifx5^f7 rCflWt « J: 3 (c LfcW, ^ 
<m%^ 7 K irt8micKfrr« - b ifiX't s . 
[0108] 11*^ 1 8{cffi4«Svr ^ X^ggcoMit 

ma, wissm^ 7 Kcoi^TTffitc i ^. t Sit $ ixfc 

[01 ] CiOJWHKfli&aSSl^-y H (ES5v^7 YXyA 
[02] iWJKBCfiRSaaHr-f^^iSilOTSWflKtSr 
[03] Z<mWI,Zi&Z,®M^-y Y m^-yYXyA 

y) <r>ft2nwm*ttmmx'hz>. 
[04] ze&mzmm&^-y y (^7^h 
r) «os3sest»ss*srr«ffiia-c*>4. 
so [05i; <mmz®> h y y ( y yx 7 a 
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[06 3 £*>$HJl£{RSB«'Vy F (BO^-y F*54 
[H8 3 H7fc*Ufciai^» h (sarwy FX 7 4 

119 ( a) ~0 9 

( f ) <OJf KISAOttfi^l) . 

[iai o] ft±mA7j yzm\vzM*cr>m%^ 7 f 

[0113 S±S«*l^-y KX^^WHfcEEWFF 
£»ft^£t!!*0>H»l'vy F («SR^-y YXyA f) 

[01 2 3 ffiJEffl^^-yKX5^^0irBKES«^ 
[*?-s§-tf>ifc9!3 

1. 2, 3, 4. 5, 6 ffl&'VyF (^7b'X7 
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11 

12 K*S&*? 
1 3 i?±ffi 

14, 141. 50 EMM? 
15a, 15b, 15c, 15d 
16, 16 1, 162 Emm^cottWTfa 
l 7 x^-v-yj/^-ffi] 
18 byy^t^l 
10 19 r-f^ENEfrrfij 
3 0 WOf < xtim 

3 1 Stttffc 

4 0 «Slf <f*?SSB 
4 1 @i|£7?^.2.x-? 
6 0 >>X.Ag« 

6 1 «ff. E*#?K 9 

6 2 mm^m^mmi. 

6 3 #±ffi?FMn- (?¥±ffiffM?'JMO 
6 4 Xyjy+'y? 
20 6 5 85^ 7 F ( ■■/ YXy-iV) SSifcft 

70 tmm 
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